 (Br_J Ophthalmol 1995; 79: 802-806) 
Modulation of amblyopia therapy following early surgery for unilateral congenital cataracts I C Lloyd, J G F Dowler, A Kriss, L Speedwell, D A Thompson, I Russell-Eggitt, D Taylor Abstract Background-Stimulus deprivation amblyopia is the principal cause of visual impairment in infants with unilateral congenital cataract. Even if lensectomy is undertaken at an early age, intensive postoperative occlusion of the phakic eye is essential for the development of useful vision in the aphakic eye. Despite this, the optimum method of regulating occlusion therapy is uncertain. Methods-Interocular acuity differences identified using clinical preferential looking techniques (Keeler cards) were used to regulate target levels of phakic eye occlusion in a prospective evaluation of 10 systemically, metabolically, and neurologically normal infants in whom dense unilateral cataract was diagnosed before 8 weeks of age, and operated upon by 10 weeks. Actual occlusion levels were recorded each day by parents in a diary. The development of preferential looking acuity in the phakic and aphakic eye were compared with prediction intervals derived from observations on 43 normal children. Results-Aphakic eye preferential looking acuities were within the normal range at last review in all but one infant. Interocular acuity differences were 60*5 octave in all children older than 1 year of age at last review, and 3 1 octave in three of four children less than 1 year old at last review (Fisher exact p=0.033). Phakic or more smaller than the fellow eye, suggestive of borderline microphthalmos (Table 1) . Lensectomy and anterior vitrectomy were performed through a limbal approach in all cases using a mechanised suction cutting instrument and anterior infusion with clearance of all lens matter except a peripheral capsular annulus. Age at surgery ranged from 2-10 weeks (median 5-5 weeks); five infants underwent surgery before 6 weeks of age. Additional surgical procedures were required in three infants and included strabismus surgery (two) and anterior segment revision (one).
Optical correction, initially with high water content contact lenses, and later with low water content or silicone rubber contact lenses, was achieved within a median of 5 Clinical PL acuity measurements were obtained from a control group of 43 children aged between 10 and 150 weeks, in whom no ocular abnormality, refractive error, or strabismus was identified. Regression models were formulated for right and left eyes based on log transformations of PL acuity and age. These showed good fit (R2=0.74 p=00005, R2=0'70 p=0 0005 respectively), and no difference between eyes (paired t test log PL acuity right eye=log PL acuity left eye, p=065). By calculating the standard error of the forecast, 95% prediction intervals of PL acuity versus age were constructed for each eye, and these were used to provide a normal range (Fig 1) with which to compare acuities in infants with cataract. Fisher's calculation of exact probability was used to compare the proportion of interocular acuity differences ¢ 1 octave before and after 1 year of age.
Informed consent was obtained from guardians or parents of all children participating in the study. Ethical approval was obtained from the ethics committee of the Hospital for Sick Children.
Results
A tendency towards normalisation of aphakic eye acuity by 1 year of age was apparent Corrected age (weeks) Figure 1 Relation between preferential looking acuity and age in the left eyes of 43 normal children aged between 10 and 150 weeks, together with 95% prediction intervals (normal range). (Fig 2) . Aphakic eye acuity was within the normal range at last review in all but one child with poor compliance (35%) (Fig 3) .
Clinical PL acuities in the phakic eyes of all 10 infants were within the normal range at last review and all preceding visits. However, on one occasion in each of cases 3-6, a drop in phakic eye acuity of 0 5-1 octave was noted between successive visits, 1-6 weeks apart, in association with comparable rises in aphakic eye acuity (0-5-1-5 octaves) (for example, Fig 4) . These episodes occurred at ages of weeks, following periods of phakic eye occlusion ranging from 72-94% of waking hours. Phakic eye acuity invariably recovered when occlusion was reduced to 50% in accordance with the protocol. Interocular acuity differences were half an octave or less at last review in all infants followed beyond the age of 1 year, whereas in three of four infants less than 1 year of age at last review the IOD was 1-2 5 octaves (Fisher exact, p=0 033) (Fig 3) . The largest IOD (2-5 octaves) was recorded in the infant with the poorest compliance (35%, case 8).
Discussion
In this study of monocular infantile aphakia, we report normal clinical PL acuity in the compliance. The use of a diary in which occlusion levels were recorded on a daily basis also provided a valuable took in quantifying compliance and adjusting occlusion therapy. Parents frequently used the diary to evaluate their own compliance, and modified occlusion levels to approximately more closely to the target -a form of homeostasis. The generally high levels of compliance (-79O/o) which resulted seem likely to be a major factor in determining eventual visual performance, and it is notable that the infant (case 8) with subnormal aphakic eye acuity and the largest interocular acuity difference (2.5 octaves)
showed substantially the lowest compliance (35%).
Phakic eye acuities remained within the normal range in all infants throughout the study. In four infants, however, episodes were noted in which a fall in phakic eye acuity occurred in association with a comparable rise in aphakic eye acuity over a short time period during which occlusion was intense. Phakic eye acuity invariably recovered when occlusion was reduced. Intensive occlusion may likewise produce a reduction in the amplitude of pattern visual evoked potentials in the phakic eye of infants with monocular 
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C) co U) 10 Corrected age (weeks) Figure 4 Visual development plot of case 6. Aphakic (+) and phakic (l) eye clinica preferential looking acuities, normal ranges (broken lines), and occlusion levels. Arrow indicates reduction in phakic eye acuity with intensive occlusion.
